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YZ | Teeth Not Tension) 


Boosts Production Efficiency 
of America's Machine Tools 


On gear shapers and turret lathes, milling machines, grinders and drill presses 
—on nearly every type of machine-tool in American industry—Morse Chain 
Drives are helping boost production, cut down power costs, and stamp out 
costly transmission breakdowns. 


For Morse Chain Drives are the really modern method of transmitting power. 
No other type of drive transmits power 98.6% efficiently. No other type of 
drive gives a machine such low-cost, positive, and steady performance. 


Morse Chain Drives will help keep your machines operating efficiently day 
after day without maintenance—without wasting power. 


Phone the Morse man in your territory or write to us in Ithaca for more com- 
plete information, today. 


Be sure to see the MORSE exhibit at the National Exposition of Power and Mechanical 
Engineering at the Grand Central Palace, New York City, November 30 to December 5, 


Write for This 
Handy Chain Selector 


‘ This handy chain 
American machine designers today have one all-important goal selector tells you 
—to build machines that will turn out more pieces per hour. Morse how to select the 
Positive Chain Drives are valuable partners in this job. Their _, og for 
efficiency, their steadiness and their ruggedness increase any 
machine’s production capacity. y asking. 


The Sound Principle 
Behind MORSE 


CHAIN DRIVES 


It is easy to grip and turn 
atoothed sprocket. Tecth, 
not tension, do the trick. 
The teeth in Morse Chains, 
too, grip and hold and 
cannot slip. 


Iti is difficult to get a good 
grip on a smooth-faced 
wheel. 


It is even difficult to get a 
good grip on a grooved 
wheel—but the powerful 
teeth of Morse Chain 
Drives grip and hold the 
teeth on pinions and 
sprockets firmly and posi- 
tively. They cannot slip. 
They cannot waste power. 


MORSE CHAIN ‘COMPANY ITHACA BORG-WARNER conp.- 
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The College Market of Today 
DEMANDS YOUR 


ATTENTION 
F- Ma 


BUT 
Advertising = Business 
| AND 
An Advertisement in the 1937 


CORNELLIAN 


means an increase in your business 


THE CORNELL ANNUAL 


Reaches 6,000 Students and 
60,000 Alumni 


Leaders in Business and Industry 


These potential buyers offer an excellent market for 
your product, write us for additional information re- 
garding “The Cornellian” Its special advertising section 
and low rates. 


THE CORNELL ANNUALS, Inc. 
209 East State Street Ithaca, New York 


q 

3 


because WELDED 


@ The modern milk can is better because 
it’s welded. Whether the can is made of 
aluminum or stainless steel—from the 
standpoints of cleanliness, sturdiness and 
serviceability—it is easy to see why the 
use of welded joints is beneficial. 
Welding has made many good products 
better—milk cans, automobiles, airplanes, 
radios, refrigerators, streamlined trains 
and a thousand other things. This modern 
method of manufacture is applicable to 
the widest range of materials—steel and 


iron, aluminum, copper, brass and all 
other alloys and metals, even platinum. 
It is ideal for use where strong, smooth, 
invisible joints are necessary for enamel- 
ing, for cleanliness or for appearance. 
Tomorrow’s engineers will be expected 
to know how to apply this modern metal- 
working process. Several valuable and in- 
teresting technical booklets describing 
the application of the oxy-acetylene proc- 
ess of welding and cutting in design, 
construction and fabrication are available 


from Linde offices in principal cities. 


Write The Linde Air Products Com- 
pany, Unit of Union Carbide and 
Carbon Corporation, 30 East 42nd 
Street, New York, N. Y. 


= 


LINDE OXYGEN ¢ PREST-O-LITE ACETYLENE © OXWELD APPARATUS AND SUPPLIES FRO m 


PRODUCTS OF UNITS OF 


ge 


Everything for Oxy Acetylene Velding and Cutting 


UNION CARBIDE AND 
CARBON CORPORATION 
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To Europe By Air 


By W. H. Johns, A.E. 739 


Upon reading this title, many of those who delighted 
in the activities of the early flying men immediately think 
of the first trans-Atlantic hops started off by that of 
Lindbergh. When we make our mental comparison of 
conditions surrounding that first non-stop flight from 
New York to Paris, with the condition that will prevail 
when the new trans-Atlantic Airplane service is inaugur- 
ated, we realize what rapid progress has been made in 
heavier-than-air aviation in these last nine years. Equip- 
ment is so much improved that flying Lindbergh’s hazard- 
ous course will soon be a routine hop. 

Already the Hindenburg runs an experimental service 
between New York and Frankfort, Germany, to test 
the feasibility of the airship on the North Atlantic service. 
She has attracted much attention to the future air-service 
between the Old and New World, and is giving us a 
standard with which to measure the value of the airship. 
When experimental airplane flights are completed in the 
_ near future by Pan-American Airways, we will have some- 
thing to compare with the Hindenburg’s record. From 
them we can determine the more useful and safer craft 
for the job. In the meantime we can use the data col- 
lected by Pan-American Airways in Ocean flying over the 
Pacific and apply it to problems arising in Atlantic ser- 
vice. 

It is the author’s opinion that we will find that neither 
the airplane nor the airship should be discarded in favor 
of the other; rather will it appear that each is suited for 
a particular job in the carrying of mail, cargo, and passen- 
gers across the North Atlantic by air. 

The two important differences between the dirigible 
and flying boat lie in useful load and cruising speed. Use- 
ful load may be defined as that portion of the gross 
weight of a loaded aircraft which does not form part of 
the structure or power plants. This can be further divided 
into payload, and that portion of the useful load which is 
made up of fuel, oil, and furnishings for the comfort of 
passengers. Payload is of course the weight of the passen- 
gers, mail, or cargo being transported for profit. Since 
the useful load is composed of fuel, etc., and payload, it 


follows that a plane or dirigible with a large fuel load 
cannot carry much payload. The reverse is also true. 
The large and bulkier dirigibles can carry substantially 
more payload than the present flying boats or other prac- 
tical heavier-than-air-craft of the near future. This favors 
its use for carrying express cargo, while its slower cruis- 
ing speed makes it less desirable for express passenger 
service than the airplane. Man has always turned to the 
faster of two means of transportation for his own use, 
when each is equally safe. 

When comparing the speed of the dirigible with that 
of the airplane it is best to calculate the elapsed time en 
route between the important termini. A fairer com- 
parison results because some of the airplane’s greater 
speed is sacrificed in flying a longer route. Since elapsed 
time is what interests the potential user of this express 
service, that should be used. On this basis, the dirigible’s 
cruising speed compares more favorably with the airplane’s 
than it would if standard cruising speeds were considered. 
The present “Clipper Ships” of the Pacific service cruise 
fully twice as fast as the “Hindenburg” over the measured 
mile at three-quarters engine speed, but their advantage 
is cut down considerably by stops for fuel and longer 
routes between New York and continental Europe. These 
fuel stops must be made with existing heavier-than-air 
equipment because of the far shorter cruising range of the 
airplane. In order to carry sufficient payload to make the 
flight feasible, while maintaining a margin of safety, there 
should not be any hop over 2,500 miles. Hence the south- 
erly route by way of Bermuda and the Azores must be 
taken. There is another route which offers the stepping- 
stones which flying boats need—the Northern or Labrador 
route. However, weather conditions over this route make 
its use inadvisable with existing weather forcasting facil- 
ities. For the present, then, the airplane must sacrifice 
some of its high speed in order to fuel up often enough 
for safety. Still, it should prove substantially faster 
than the dirigible, and further advances will increase the 
airplane’s safety margin. 

When explaining the reason for the dirigibles greater 


> 

4 


THE CORNELL ENGINEER 


Douglas 32-Passenger Flying Boat for Ocean Service 


cruising range, which is its greatest asset, I will use for 
comparison the “Hindenburg” and Martin “Clipper 
Ships”, each the most modern example of the equipment in 
its particular field. 

The “Hindenburg” has a gross weight of about 
430,000 Ibs., and a useful load of about 180,000 lbs. A 
Martin “‘Clipper’s” gross weight is 52,000 lbs., and it has 
a useful load of 26,390 lbs. From these figures it is easy 
to see why the dirigible can carry much more fuel for 
its 4800 H.P. engines than the flying boat can for her 
3300 H.P. engines. The former, about 8 times as heavy 
as the latter and carrying 7 times the useful load, has a 
little more powerful power plant to fuel. Hence she 
can travel 8750 miles with her normal payload, while 
the “Clipper” is limited to shorter hops of about 3,000 
miles when carrying passengers. 

As a result the airship travels in a direct great circle 
route from New York to Germany without fuel stops. 
She has a comfortable margin of safety in case of ad- 
verse conditions forcing her to stay aloft for many extra 
hours. This is probably the airships greatest safety fea- 
ture; however, the “Clipper” does not need reserve fuel 
capacity to the extent the “Hindenburg” does. There is 
nothing to hinder the “Clipper’s” progress to the extent 
that extremely high winds hold back an airship. The air- 
plane’s comparatively low drag in high winds enables her 
to buck headwinds and reach her destination without a 
great loss of time, while the airship is often slowed down 
to little or no headway against winds encountered at her 
flying levels. Furthermore, the dirigible is less manouver- 
able in rough weather when trying to run from the path 
of sudden storms. ‘This, and the fact that her schedules 
are often interrupted when a landing or takeoff must be 
made in high winds, constitute one of the greatest draw- 
backs of the airship, and they offset the advantage of such 
a large cruising range, when safety is being considered. 

The airplane route via the Azores and Bermuda in- 
cludes important travel centers with potential passenger 
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fares. The airplane is best suited to serve these inter- 
mediate ports because it is easy to land and manouver on 
the ground. Even if the airship were so fast that she 
could afford to fly the longer Bermuda-Azores route in 
order to serve a greater market, the expense and trouble 
of housing and landing the dirigible would be too great. 
The cost of providing hangars for the “Hindenburg’”’ at 
more than two or three ports would be prohibitive at 
present, for this reason she must ply between Lakehurst 
and Frankfort and omit other stops. All this points to 
the use of the airplane in the proposed passenger service. 

With 180,000 Ibs., useful load and an enormous inter- 
ior space for storing cargo, the airship has a definite ad- 
vantage in carrying air-express. It would be practical 
to assemble all express cargo from United States at one 
port and transport it by non-stop dirigible to one central 
spot in Europe, whence it could be distributed through- 
out the continent. This would make possible a two and 
one-half day saving over present super-liner speeds for 
East-bound traffic and about a two day saving in West- 
bound traffic. Mail could be apportioned between the 
airplane and the airship, with the airship getting the 
greater bulk. The airplane might take some mail when 
passenger lists were not well filled, to help defray operat- 
ing expenses and to speed the mails even faster. Of course, 
agreements would have to be made through the Post 
Office Department in order to insure enough cargo to 
make the airship operation worth while. 

The question is raised, why doesn’t it take a fleet of 
planes to carry the passengers a dirigible could handle 
since it carries seven times the useful load? The answer 
is that we do not reckon passengers in pounds but in 
numbers, and the dirigible is not suited for utilizing much 
of its available space for passengers, while the airplane 
uses most of it for passengers. The “Clipper” would 
carry about twenty-five passengers when ready for At- 
lantic service, while the “Hindenburg” carries but twice 
that number. Thus it appears that the airship is naturally 
endowed for its job of cargo carrying and the airplane 
is endowed for its job of passenger carrying. 

When discussing safety in connection with cruising 
ranges no definite conclusions can be drawn as yet. We 
can but enumerate the several safety-promoting factors 
inherent in each design. Too many variables are under 
constant experimentation at this time to allow guessing 
how safe the aircraft of tomorrow will be. We do expect 
that each craft will exhibit the same characteristic faults, 
however, these faults will be partially overcome. Before 
the public is allowed to use the Atlantic air-service, the 
hazards of the flight will be put under reasonable con- 
trol. All conceivable breakdowns will be prepared for, 
and many experimental flights made to test the equip- 
ment under all conditions. As soon as these practice 
flights get under way, methods of codrdinating the many 
new aids to aerial navigation will be devised. Already 
great demands for better ocean weather data to be sup- 
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plied while over the Atlantic, are the result of experiences 
gained by the “Hindenburg’s” commanders. Demand 
usually stimulates supply in such experimental work; in 
this same way the other hazards will be met and over- 
come before regular service begins. 

At present the airplane offers the following safety 
features. 

In the present four-motored design of the “Clippers” 
the plane can continue through average weather condi- 
tions even if two of its motors fail. As each motor is a 
complete unit with its fuel and lubricating equipment, 
the failure of two motors can be classed as an unlikely 
event. Should more than two motors fail or should 
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Above: Martin “Clipper” 
flying boat being serviced 
at a Pacific stop. Right 
and below: Radio is one 
of the greatest steps to in- 


sure safety. 
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any other untoward event occur, the plane can alight on 
the water and survive all but hurricane seas for an ex- 
tended period. Once landed, the motors, can be repaired 
and the flight resumed, or help from surface craft sum- 
moned by the modern two-way radio equipment carried on 
these planes. When all these features are considered 
along with the fact that there is little likelihood of even 
single engine failure, we realize what a cool, business-like 
science such flying has become, entirely lacking that uncer- 
tainty which made Lindebergh’s thirty-two hour flight a 
daring adventure. 

The dirigible is handicapped by its bulkiness and great 
size. It is subjected to great strains along its length when 
buffeted by winds of high velocity. Too few flights have 
been made over the North Atlantic by the airship to prove 
that she is safe enough for regular passenger service. The 
twenty flights scheduled for the coming summer by the 
“Hindenburg” will add greatly to our knowledge of her 
stamina under operating conditions. Her important ad- 
vantage over the airplane from the standpoint of safety, is 
her ability to remain aloft in case of engine failure. 

It is easy to see that the question of relative safety 
of the two craft is still a moot one, with good arguments 
available to support either side. However, as mentioned 
above, the passénger on future trans-Atlantic flights in 
either craft can be sure of the latest apparatus to insure 
his safety that science can provide. 

Among the concrete evidences of these plans for service 
in the near future, the following are listed: the estab- 
lishment of two radio broadcasting transmit- 
ters on Long Island by Pan American tne re- 
cent shipment of a large Imperial Airways 

flying boat of the “Canopus” type to Ber- 

muda for use in the Bermuda-New York 
service; the trial flights by two German 

% flying boats from the Azores to Long 
5 Island last summer, and news of the 

» . order for six tremendous flying boats of 
forty-three tons each from the Boeing 
Airplane Company. This latter ship 
will be substantially larger than the 
twenty-six ton Martin “Clipper” and 
the trend is towards even larger flying 
boats soon after. 

All these preparations lend excite- 
ment to thought as one contemplates a Europe brought 
to within thirty hours of New York, and those con- 
nected with the aviation industry watch every step with 
keen interest. Other technical men are watching, trying 
to anticipate what changes will take place in the standard 
of living as a result of this progress) Mr. and Mrs. 
America are becoming interested, too, as the plans come 
nearer and nearer completion. So, in 1940, if you want 
to see London, Paris, Berlin and Vienna and only take 
a week off from work in New York, travel by air. 


\ 
: 
: 
: 
\ 
9 

‘ 


A Radio Address a SAFE DRIVING 


Epitor’s NotE—Following is the actual script, used 
in the radio presentation as outlined. 


Introduction to the discussion between Murray 

D. Van Wagoner, State Highway Commission- 

er, and Mr. R. C. Hargreaves, of Detroit, over 

Radio Station WXYZ Detroit, beginning at 

10:00 P. M., Thursday, May 21, 1936. 

“How the State Highway Department serves the 
people of Michigan” . . . A Discussion between our 
State Highway Commissioner, the Honorable Murray D. 
Van Wagoner, and Mr. Robert C. Hargreaves, of De- 
troit. 


(THEME) 

We bring you tonight the tenth of a series of addresses 
and discussions dealing with the affairs and accomplish- 
ments of the State Highway Department, a vital division 
of your State government. 


Tonight Mr. Hargreaves will interview Commissioner 
Van Wagoner on the subject “Safety on the Highways.” 
Safety is one of the gravest problems confronting our Na- 
tion today. Mr. Hargreaves is particularly fitted to 
carry on this discussion with our State Highway Com- 
missioner. He served under President Wilson during 
the World War as secretary of the Highway Transport 
Committee of the Council of National Defense. Mr. 
Hargreaves is now associated with the investment bank- 
ing firm of American Industries Corporation, Detroit. 
It is indeed a pleasure to introduce Mr. Hargreaves and 
Commissioner Van Wagoner .. . 

Thank you, Mr.... : 

Mr. Hargreaves—Good evening, Mr. Van Wagoner. 
I appreciate this opportunity to be with you, and hope we 
may be able to help end this mounting toll of death and 
destruction on our highways. I have come to think of 
this catastrophe as the warfare on the highway. More 
lives are being destroyed and maimed in it than in all the 
military wars of this nation. To what do you attribute 
this increasing death rate on our nation’s highways? 
Where do the root causes lie, Mr. Commissioner? 

Mr. Van Wagoner—In general, Mr. Hargreaves, I 
feel that the root causes lie in a lack of balance between 
the capacities of the vehicle, the roadway, and the opera- 
tor. 

Mr. Hargreaves—What, in your opinion, caused this 
unbalanced condition, Mr. Commissioner ? 

Mr. Van Wagoner—It is the result of the revolu- 
tionary development of the automobile. Go back with 
me to the horse and buggy days. There was none of this 
warfare on the highways then, just a few runaways. 
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There was a balance between the capacity of the horse 
drawn vehicle, the roadway and the driver. Then came 
the automotive revolution—the application of a new and 
unused power to the vehicle. It stretched the measure 
of a day’s journey from thirty to three hundreds miles 
and upward. The balance between the capacities of the 
vehicle, on the one hand, and the roadway and operator 
on the other, was destroyed. Warfare on the highway re- 
sulted. 


Mr. Hargreaves—Is it not a fact, Mr. Van Wagoner, 
that the capacity of the most recently constructed high- 
ways in this state have been brought pretty well into ba’ 
ance with the capacity of the vehicle? 


Mr. Van Wagoner—Yes, this is true. Our efforts 
have been directed to this end for many years. In fact, 
during my administration, we have materially revised and 
advanced the design of our highways and bridges. No 
new highway is being built without safety being incor- 
porated in it up to the limit of engineering and scientific 
experience. 


Mr. Hargreaves—What would you say about the so 
called super-highways ? 


Mr. Van Wagoner—We feel that our modern super- 
highways, like wider Woodward Avenue, for example, 
are well in balance with today’s requirements. Just think 
of this great concrete highway; two eighty-foot lanes for 
trafic with a forty-foot parkway separating the flow. 
Compare it with the twelve-foot plank toll road over 
which the first automobiles traveled in 1903. Surely it 
is a revolutionary change in the roadway, and it fully 
maintains a balance with the revolutionary change in the 
vehicle. 

Mr. Hargreaves—Is it true, Mr. Commissioner, that 
in addition to building safety into new trunkline high- 
ways, you are constantly at work building greater safety 
into our existing highway system ? 

Mr. Van Wagoner—Most certainly. As an instance 
of this, you will be interested in knowing that your state 
Highway Department has eliminated nearly four hundred 
dangerous curves and turns in the past two and a half 
years. These were on existing trunk line highways. Not 
only was visibility or ‘““sight distance” improved, but 
definite hazards were done away with. 


Mr. Hargreaves—In spite of all that you are doing, 
is it not true that the State Highway Department is con- 
fronted with a gigantic problem in rebuilding hundreds of 
miles of highways that are no longer adequate for modern 
trafic demand? 


Mr. Van Wagoner—Yes. I am very glad you 
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brought this up. We have a long way to go to bring 
the entire 9,000 miles of trunkline highways up to date. 
The surface is nearly worn out on many of our roads, 
and the curves are too sharp and the grades too steep for 
traffic that moves at present-day speeds. Our State-wide 
highway planning survey now in progress will reveal 
the exact location of these danger spots. It will show 
where improvements are most necessary and give some 
indication of the type of improvement that should be 
made. 


Mr. Hargreaves—With your permission, Mr. Com- 
missioner, may I leave the roadway and the question 
of its capacity, and talk with you a moment about the 
users of the highway and their capacity? By users, I 
mean operators of vehicles as well as pedestrians. I 
heard a man say recently that we have put more under the 
hood than we have put under the hat. I have also re- 
cently read the opinion that the increased speed of the 
motor car requires that men become more unselfish to op- 
erate them; but men have not become more unselfish, and 
the toll of the road measures the failure. How do you 
feel about this point, Mr. Van Wagoner? 


Mr. Van Wagoner—You are aboslutely right. The 
State Highway Department recognizes the human prob- 
lem, and we have started to do something about it. We 
have built and exhibited a reaction-time testing machine 
throughout the state. It is an educational device to im- 
press upon motorists the need for extreme caution in 
handling an automobile. We have measured the time 
required by fifty thousand motorists to remove their foot 
from the accelerator and apply the brake. Studies gained 
from these tests show that few motorists know the facts 
that control safe driving. 


Mr. Hargreaves—Mr. Commissioner, is it not true 
that the attitude and spirit of the average driver can 
mean far more to the cause of safety than his so-called 
reaction time? 


Mr. Van Wagoner—Unquestionably this is true. 


Mr. Hargreaves—Then is not the real need for to- 
day’s leadership one of furthering a new spirit and atti- 
tude in the average motorist which will eliminate acci- 
dents? 


Mr. Van Wagoner—Yes, I must say that despite all 
the physical improvements in our highways, coupled with 
the safest car that has ever been produced, the accident 
toll still appears on the increase. It is self-evident that 
we have not gone to the real root of the problem. Sup- 
posing I say I do agree with you? Will you permit me 
to ask you the next question? How and where would 
you start in to do this, and, as an average citizen and 
business man, what are you going to do about it? 


Mr. Hargreaves—Thank you, Mr. Van Wagoner, I 
will gladly try. There is only one place to start. It is 
with oneself. For me, safe driving did not start on the 
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highway at all. It had to start in my own home. Be- 
fore I woke up to the source of my difficulty, accidents 
were getting all set to happen before I got onto the high- 
way at all. In fact, they were often happening before 
I even got outside my own front door. I had to re-assess 
my relations with others. Finding them lacking I had to 
commence living in a constructive relationship with every- 
one I know. 

Note please, Mr. Commissioner, this fact. I had to 
do something about it myself. The change had to come 
in my own attitude, first. 


Simply as a by-product of this experience I found 
myself driving my car quite differently. The old “I” was 
no longer in the driver’s seat. A changed attitude was 
the result. It allowed me to enter into the whole life of 
the highway before me, with consideration and under- 
standing; releasing my mind for the concentration and 
consideration needed in the job of safe driving. This 
quality of driving simply reflects a new control and qual- 
ity in the life of the driver that does eliminate accidents. 

Mr. Van Wagoner—I believe I get your idea, Mr. 
Hargreaves. One’s conduct on the highway, being a part 
of life, naturally reflects one’s conduct in every other part 
of his life. -— 

Mr. Hargreaves—Exactly. Out of my experiences 
to date, in learning to be guided by this new spirit, I will 
gladly share with you and this radio audience the follow- 
ing four steps which are helping me acquire this new con- 
trol. 

First step. Keeping my car in safe mechanical condi- 
tion. In the past I had not been particular about the 
condition of the car I was driving; about the brakes, the 
stearing gear, headlights, tires, clear vision, etc. The 
first step in this new control is absolute honesty, and it 
requires that I see to this safe condition of my car. 

Second Step. Entering into the whole life of the 
highway with consideration and understanding. Here- 
tofore, war flared up in me as I tried to overtake and 
pass another car which was being driven down the cen- 
ter of the roadway. I forgot the many times I had driven 
this way myself. War also flared up in me when some- 
one suddenly crowded my path, or when children playing 
at the roadside suddenly darted out onto the highway. 
Now, with absolute consideration as a part of my new 
control, I aim to have it include the whole life of the high- 
way as it stretches out before me. I drive as though “that 
other car” contained my wife and as though the children 
playing at the roadside were my own. 

Mr. Van Wagoner—Pardon my interruption, Mr. 
Hargreaves. I see very clearly that if we drove as 
though every other car contained members of our own 
family, there just would not be any accidents at all. This 
has to start with me and with you. Go on, please. 

Mr. Hargreaves—Third Step. Keeping at once re- 
laxed and concentrated on safe driving. In the past my 
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driving had been jerky and full of danger to others, espe- 
cially as I became absorbed in talking with some one 
riding with me. Conflicts, past or present, which involved 
me, made me tense and competed with the driving for 
thought and attention. This third step in this new con- 
trol requires that I give absolutely undivided thought and 
attention to the job of safe driving. 

Fourth Step. Being always in the right place on the 
road surface at every moment. Selfishly, in the past I 
drove as an opportunist, jumping into this opening or 
that, irrespective of others. I find now that the fourth 
step in this new control, absolute unselfishness, causes 
me to be generally on the extreme right of the roadway, 
taking up as little of the road surface as possible. Especi- 
ally I realize that where curves or grades hide the road 
ahead, I should be ready to understand the mistakes that 
others may make and be ready to pull off the road, if 
need be, to avoid an accident. 

Mr. Van Wagoner—Mr. Hargreaves, I want to 
thank you especially for sharing with us these four steps 
leading to a new control in driving which eliminates ac- 
cidents. Out of my own experience in driving I know 


As early as twenty years ago, engineers foresaw that 
one day the traffic situation in the metropolitan area of 
the City of New York would require the construction of 
an almost fantastic system of bridges and roadways inter- 
connecting the three boroughs—Manhattan, the Bronx, 
and Queens. At the time of its conception, a study of the 
problem was made by the Department of Plant and 
Structures. However no work was begun on the project 
until 1925. In this year a small appropriation was made 
for surveys, borings and plans. 

A substantial increase in appropriations marked the 
beginning of active work on the project in 1926. Studies 
and plans were resumed, and the plan, essentially the same 
as that in present use, was adopted. Actual construction 
was begun in 1929. Anchorages and foundations for the 
towers were built, and the acquisition of much of the land 
needed for approaches and highways was completed. Oper- 
ations had to be suspended in the early part of 1932 due 
to exhaustion of the funds. 


TRIBOROUGH BRIDGE AUTHORITY 


Because it appeared that the undertaking would be 
self liquidating after completion, the City of New York 
turned the project over to the Triborough Bridge Author- 
ity in April 1932.. This agency applied at once to the 
Public Works Administration for sufficient funds to com- 
plete the work, which would otherwise remain unfinished. 


Triborough Bridge 


By David Benjamin, M.E. ’38 


Vol. II, No. 4 


that most of us are convicted on each one of these four 
steps. But I know there is something that I can do about 
it. This new attitude has to start in our own driving. 
I am going to do some checking up on my own driving 
with these four steps. I am going to ask each member of 
the State Highway Department to join with me in check- 
ing up his own driving. I will arrange to furnish each 
member of this audience a copy of these four steps if he, 
too, will do some checking up on his driving and perhaps 
share the results with me. You may obtain these copies 
by writing to the State Highway Department at Lansing. 
I agree with Mr. Hargreaves that safe using of the high- 
ways has to start with me and with you. The question 
is, what are we doing about it? 

Thank you Mr. Van Wagoner and Mr. Hargreaves. 
Ladies and Gentlemen, you have just heard the tenth of a 
series of broadcasts over this station relating to the affairs 
of your State Highway Department. These broadcasts 
are brought to you by our State Highway Commissioner, 
the Honorable Murray D. Van Wagoner, and with him 
tonight on the program was Mr. R. C. Hargreaves of 
Detroit. 


The PWA made a loan and grant of $44,200,000 in 
September 1933, and work was resumed in December. 
With no subsequent interruptions the work has been on 
schedule since that time. The Authority was reorganized 
in 1934. Under a new engineering staff, the plans were 
revamped, resulting in a considerable saving of money by 
the elimination of an upper deck with eight lanes for 
trafic. The money thus saved was partly expended in the 
construction of the Manhattan East River Drive. 

As in other PWA projects, the contracts for the bridge 
were awa: :d to private contractors through a system of 
competitive bidding. By law, the men were insured reg- 
ular rates of pay. 

The whole project may be broadly classified under 
two heads: (1) the bridges, viaducts and approaches, 
which include the crossings over the Harlem River, Little 
Hell Gate, the Bronx Kills, and Hell Gate; and (2) the 
highways and connections which lead to the bridges. These 
include fourteen miles of roadway in the three boroughs. 

“When the bridge is entered from the South, the 
Queens Approach is used. This is a viaduct, 1570 feet 
long, which connects the new depressed highway along 
Astoria Avenue with the suspension bridge. 


THE BRIDGE ITSELF 


The suspension bridge, which spans the Hell Gate, has 
its Eastern cable anchorage in Queens and its Western 
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one on Ward’s Island. The length of the main span is 
1380 feet, while the side spans from towers to anchorages 
are 704 feet, 8 inches long. The roadway is suspended 
from two parallel cables, 98 feet apart, each 205¢ inches 
in diameter, and containing thirty-seven strands of 248 
wires each. The cables were spun on the site of the 
bridge construction. Every wire is 0.196 inches in di- 
ameter and is galvanized to protect it against corrosion. 
Each cable contains 9176 wires. The maximum tension 
in the cables is 22,700,000 pounds. There is a sag of 138 
feet, measured between the tops of the towers and the 
center of the span. The 98 foot spacing between the 
cables exceeds that in any other existing bridge suspended 
from two cables, and is exceeded only by the 106 foot 
cable spacing on the George Washington Bridge. The 
latter has four cables. 

The towers of the bridge rise from concrete founda- 
tions, which are built on bed rock. From the top of the 
concrete piers to the base of the saddle castings carrying 
the cables, the towers rise 270 feet 8 inches into the air. 
Atop each tower is a thirty foot architectural lantern 
with airplane lights above it. 

The floor of the bridge is an engineering masterpiece. 
It is built of massive girders, ninety-six feet long and 
eight feet four and one-half inches deep. On this floor 
is a roadway of two four-lane pavements, each forty- 
three and a half feet wide, and separated by a safety island. 

From the West end of the suspension bridge a viaduct 
is carried across Ward’s Island on concrete abuttments. 


‘Its 3000 foot length leads to the Little Hell Gate cross- 


ing. Little Hell Gate is not navigable, and the crossing 
cannot be opened. The roadway is carried 62 feet above 
mean high water, by six 125 foot girder stands. The 
length of this crossing is about 375 feet. After crossing 
Little Hell Gate, the viaduct procedes North over Ran- 
dall’s Island, to a three-level “flying junction.” 


The junction on Randall’s Island serves a double pur- 
pose. At this location the Manhattan branch intersects 
at right angles the viaduct which connects the Bronx 
and Queens. The junction has two ramps encircling it, 
so that traffic can enter or leave the viaduct at Randall’s 
Island, or can pass from a branch from any one of the 
boroughs to the viaduct leading to either of the other two, 
without a single grade crossing and with no left turns. 

The junction also provides for the collection of tolls 
from the vehicles using the Triborough Bridge. ‘The 
width of the roadway increases to 137 feet to provide for 
the toll booths. Tolls are taken from traffic going be- 
tween Queens and the Bronx, at the point where the 
main viaducts leading to these two boroughs meet. Ve- 
hicles going to or from Manhattan pay tolls on the Man- 
hattan arm of the junction. 

Just North of the Randall’s Island junction, another 
waterway must be crossed before the Bridge reaches the 
Bronx. This is the Bronx Kills—not navigable at pres- 
ent. The crossing is about 1000 feet long. It consists 
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of a main span 350 feet in length, built of steel trusses, 
and two approach spans of similar construction. In case 
the Bronx Kills channel is made navigable in the future, 
the main span will be converted to a vertical lift, and is 
designed with this contingency in view. If this does come 
about, it will be larger than any existing vertical lift 
span in the world. The approach is a viaduct crossing 
over railroad yards just North of the bridge. This comes 
to ground level between 134th and 135th Streets, East of 
Cypress Avenue, where it runs into the Bronx connection. 

From the flying junction, the Manhattan Branch ex- 
tends West across Randall’s Island as a long viaduct, 
leading to the largest existing lift span. The bridge, of 
which the lift span is a part, is 310 feet in length, and 93 
feet in width. With its six traffic lanes and two side- 
walks, it has a large traffic carrying capacity. The weight 
of the span is 2100 tons. The clearance in the normal 
position is 50 feet and when raised, the clearance is 135 
feet—a lift of 80 feet. By counterbalancing the span 
with concrete counterweights in the towers, the unbal- 
anced weight to be lifted by the bridge’s four 200 horse 
power hoisting motors is only 65 tons 


THE APPROACHES 


Thé Manhattan approaches are West of the Harlem 
River lift span. The Manhattan bound traffic has a 
choice of two exits from the bridge. There is a three 
lane roadway continuing West to a plaza between First 
and Second Avenues. Another three lane roadway curves 
to the South and East, and connects with the new East 
River Drive. Vehicles entering the Bridge travel over 
similar approaches, 


In Queens, a depressed highway is being constructed. 
At a number of points the road is bridged to allow sur- 
face traffic to pass in a North and South direction with 
no interruptions. At 70th Street the depressed roadways 
divide into the Astoria Boulevard Branch and the Grand 
Central Parkway Branch. The latter passes along Flush- 
ing Bay and joins the Grand Central Parkway at a huge 
intersection at Northern Boulevard. 


The Bronx connections to the Bridge Plaza at 135th 
Street include more than six miles of highway. One con- 
nection leaves the plaza as a sixty foot roadway—an im- 
provement of Whitlock Avenue. It is flanked by twenty 
foot sidewalks. Between Leggett Avenue, and Hunts 
Point Avenue, it widens to two forty foot pavements, 
separated by a landscaped island sixty feet wide. From 
Whitlock Avenue, the roadway continues along Eastern 
Boulevard as a sixty foot highway, with two twenty foot 
sidewalks. 


When the New York World’s Fair opens in the near 
future, the bridge will be a tremendous asset in the prob- 
lem of handling the influx of traffic. Even now, through 
its traffic capacity, it is increasing the value of land in 
the vicinity and favors additional industrial expansion 
nearby. 
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SUGGESTIONS FOR A LETTER 


GENERAL SET-UP discussion can well be left until there 


1. State immediately that the letter is an application for employment. 6. Pay particlular attention to the following 
2. If someone has suggested that you apply for a position with the organ- (1) Be careful of the appearance o} 
ization, make that statement in the first paragraph. It is preferable to use only one 
3. Information regarding qualifications should be brief, but complete and A typewritten letter ha an a 
comprehensive. Do not jumble facts—personal characteristics longhand because it is usuall; 
should be completely covered in one paragraph, education in an- This letter is a means of putt 


interview. You woultn’t app 
pressed suit, so why send a po 
(2) Errors in grammar and spellin; 
Executives expect an engineer 


other, experience in a third, references in still another, and mis- 
cellaneous information in another. 

4. It is always well to mention an interview, unless the prospective employ- 
er is located too far away, in which case he will request the inter- 
view if he is especially interested in the application. student. 

5. In seeking first positions it is just as well to leave all mention of salary (3) Be sure to write ‘he firm name c 
out of the letter. All companies have their own salary scale, and this (4) Don’t forget to sign your letter 
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BY 
VEY MERKER 


intendent of Manufacturing, 
> Davis Co., Detroit, Mich. 


duation most seniors are primarily con- 
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1 a number of suggestions that may be 
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DR A LETTER OF APPLICATION 


be left until there is an actual position in view. 


on to the following points: sary advice, but in ONE WEEK last year we received three 

the appearance of your letter. unsigned letters of application. If your handwriting is not 

le to use only one sheet of paper. legible, it is a good idea to type your name below the sig- 

n letter ha an advantage over one written in nature, but never send out a letter with only a typed sig- 

ecause it is usual]; neater and easier to read. nature. 

| a_means of putting yourself across before the TONE 

You woulin’t appear in a dirty shirt and an un- 1. Write in a tone that will give the impression of self-confidence, without 

, so why send a poor looking letter ? being “‘cocky.” 

mmar and spelling are black marks against you. 2. Be courteous, but do not try to court favor through flowery phrases. 

expect an engineer to be as correct as an English 3. Do not apologize for taking up the time of the prospective employer. You 
have something to sell, and if the letter is well-written and convinc- 

ite the firm name correctly. ing, the employer will be glad to have the application on file, even 

to -\gn your letter. This may seem like unneces- if there is not a position open at the moment. 
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EDITORIALS 


THE AGE OF ENGINEERING 


The new year begins and with it continues an ever- 
accelerating program of engineering expansion. ‘The most 
direct and evident indication of activity in the engineering 
field is the increasing employment rate. More and more 
engineers are being employed, not only in strictly en- 
gineering jobs, but also in managerial posts and executive 
positions of all descriptions. Employers are beginning to 
realize that the engineer’s education makes him valuable 
not only as a technician and designer, but also as a thinker 
and organizer. 


The fields in which the engineer may apply his knowl- 
edge have become more extensive with passing time, until 
at present he is practically unlimited with regard to his 
choice of a field of specialization. Methods once applic- 
able to industrial processes alone, have been extended 
until they are making themselves felt in every branch of 
commerce. Thus the engineer will, in all probability, 
as time goes on, find himself more in demand by those 
businesses which wish to lower costs with an engineering 
approach to their problems, either with new methods of 
manufacture or with new methods of cost-accounting. 


The need to lower cost is being brought home more 
strongly every day in all types of commercial enterprises. 
Due to the success in manufacturing of time-cost and 
time-motion analyses, these studies are being extended 
to cover distribution and marketing, and it is quite prob- 
able that eventually an entire business from the collection 
of raw material to the retailing of the finished product 
will be as scientifically planned as each manufacturing 
process is at the present time. The surface has only been 
scratched with relation to time-motion studies and it is 
probable that in the future one of the engineer’s major 
problems will be the application of cost systems to 
branches of work not strictly in the engineering profession. 


Besides the new field of costs in marketing, distribu- 
tion and retailing, the engineer will find other new appli- 
cations of his knowledge in branches of industry which are 
being greatly enlarged as the result of either new inven- 
tions or new methods. 

Communications engineering is being developed 
enormously. The coming of television will present en- 
tirely new problems both in design and practice. It is 
impossible to predict at the present exactly what effect 
television will have upon the economic situation as far 
as the engineer is concerned, but in all probability its 
effect will be very marked. 

Diesel engines and electrical machines are being de- 
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veloped which have made these forms of power even more 
efficient and economical than ever before. The applica- 
tion of the diesel to railroading and the consequent de- 
sign changes for high-speed operation of the entire train 
have virtually created a new industry. The success of the 
streamlined train is history, but the further development 
of the industry is yet to come. The quite evident in- 
stillation of new life in the railroads as the result of the 
speed and styling of the new trains has been beyond even 
the expectations of the most optimistic of professional 
optimists. It has given the railroads new food for thought 
and it would seem that there will be, in the very near 
future, a decided change in railroad policies, in regard to 
passenger rates and traffic, and, eventually, freight traffic 
will be effected. This may very well mean new and im- 
portant openings for engineers. 

The above are only examples of the subjects with 
which the engineer will become involved in the future. 
Application of engineering to farming is becoming much 
closer to a reality. Utilization and conversion of farm 
products for industry is already an accomplished fact. 
The introduction of the sodium vapor lamp and improve- 
ments in the mercury vapor lamp open a new field in the 
study of illumination for the electrical engineer. Drain- 
age control and the prevention of soil erosion and disper- 
sion are subjects upon which study is only beginning. 
Traffic control, electrification of railroads, codrdination 
of government activities, rate studies for utilities and 
government, electronic control of power—all of these are 
new and relatively unexplored fields for the engineer. 
The list could be extended indefinitely. It will suffice 
to say that opportunities of almost unlimited scope will be 
presented to the engineer in the next few years. It is in- 
deed the Age of Engineering. 


ON ASKING QUESTIONS 


It is an old saying that the squeaking wheel gets the 
oil. Are you a squeaking wheel ? That is, do you ask ques- 
tions, or are you afraid of exposing your ignorance? 

It is unfortunately true that many of us hesitate to 
ask a question. Particularly are we hestitant in asking 
them of persons whom we should ask the most—our 
instructors. We often feel that our questions will appear 
to show up the fact that we haven’t prepared an assign- 
ment sufhiciently well. Is it not better to question those 
above us, who have obtained part of what they know 
through asking questions? It is a means of study. If you 
are doubtful, ask your instructor. 
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JouHn Tirus Barton 


Establishing a unification of the upper and lower 
classes in the various colleges at Cornell is the object of 
work which John Titus Barton, ’°37 CE, ’39 ME, has 
been doing through the medium of the C.E. society Chi 
Epsilion. John feels that acquainting the upperclassmen 
with the underclassmen, especially the freshmen, in their 
college would result in a friendlier, more congenial at- 
mosphere on the campus as well as greater individual 
accomplishment in scholastic and extra-curricular work. 

A graduate of the Cook Academy class of 1933, John 
is a resident of Montour Falls, New York. He entered 
Cornell in 1934 with the idea of following a family tra- 
dition in civil engineering. Above the rest of his extra- 
curricular achievements he places his appointment as lab- 
oratory assistant in the Engineering Geology Depart- 
ment. He is also Secretary-Treasurer of Chi Epsilon, 
Vice-President of the A.S.C.E., Vice-President of Pyra- 
mid, and a member of Tau Beta Pi. Beside participating 
in these activities John has found time to sing in the 
Glee Club, take a part in the opera “Pinafore,” and row 
with the C.E. Crew. 

Summers Barton has spent doing practical work in 
connection with his civil engineering course; first as 
chainman on a surveying gang, later using a transit on 
road construction work, and more recently reconstructing 
bridges which were washed out in last summer’s floods. 
His strongest inclinations are, however, toward mechani- 
cal engineering. His interest in this field began at an 
early age when he burned up the roads around his home 
in a vehicle constructed of an outboard motor, a stair- 
tread, bicycle sprockets, express wagon wheels, and an oil 
can cooling system. 

After graduation John hopes to do development work 
in the automotive field. Taking most of his available op- 
tions in metallurgy, he sees a great possibility of improve- 
ment in the present-day motor car through the develop- 
ment of new steels and other alloys which go into its 
make-up. 


Do You Know 
These Men? 


87 


James RicHARD WarRE 


With a summer spent in practical work in the re- 
search laboratories of the General Motors Corporation, 
supplemented by outstanding scholastic and extra-curri- 
cular work at Cornell, James Richard Ware is prepar- 
ing for what should be a highly successful career in the 
engineering field. 

Jim prepared at Montclair High School in Montclair, 
New Jersey, his home;town. Here he was Vice-Presi- 
dent of his Junior Class and Chairman of the school Elec- 
tions Committee. After matriculation at Cornell he was 
awarded an Ezra Cornell two year scholarship. 

While here at school Jim has particularly valued the 
opportunity for social contacts and work on committees. 
His sophomore year he won second place in the track 
competition. Following this he won the Sibley Prize in 
his Junior year and was elected to Red Key. Now a 
member of Tau Beta Pi, Phi Kappa Phi, Quill and 
Dagger, and the A.S.M.E., Jim also finds time to fill the 
position of President of Atmos. Beside being President 
of his own fraternity, Delta Phi, he has served on the 
Red Key Dance Committee, and is currently working on 
the Junior Week Carnival Committee. 

Last summer Jim spent at the General Motors plant 
with several other college students doing test work on var- 
ious types of engines. His contacts in this work have 
gained for him some very valuable experience, as well as 
a desire to concentrate on the problems of diesel engine 
design, which work he hopes to follow up after college. 

Miniature photography and sailing occupy what time 
Jim is able to devote to hobbies. The story is told of 
how he and some friends went to Princeton for a week- 
end. When Jim admitted to being somewhat of a sailor, 
a race was proposed. Borrowing a boat from a student, 
he and his friends won two of the three races against the 
Princetonians in their own boat, and on their own Lake 
Carnegie. In his own boat, on Cayuga, Jim would pre- 
sent a rather formidable picture to any outsider interestea 
in sailboat racing against Cornellians. 
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COLLEGE 


WELDING TECHNIQUE 


At a joint meeting of the Ithaca Section and the Stu- 
dent Branch of the American Institute of Electrical En- 
gineers held on January 8, Mr. W. C. Hutchins of the 
General Electric Company discussed Modern Welding 
Technique and Equipment. The meeting was well at- 
tended by students, faculty from the various engineering 
schools, and numerous out-of-town engineers. The weld- 
ing laboratory at G-E has, according to Mr. Hutchins, 
solved some of the more perplexing problems connected 


with welding. He emphasized the fact that probably 
the most important characteristics of a.c. welding, over 
which control must be exercised were those of wave form 


and time of current duration. The problem of complete 
control of these elements has been solved in a satisfactory 
manner by the use of a combination mechanical-pneumatic 
welder with thyratron and ignitron control. 

Good control of the time and wave-form of the a.c. 
weld reduces faulty welding to a minimum, prevents ox- 
idation of the surface of the material, makes for faster 
welding time, and broadens the entire field of welding. 
By means of the control apparatus designed in the labora- 
tory, control of welding time has been gained to the 
point where it is possible to have a weld completed in 
anywhere from one-half cycle to forty cycles with inter- 
vals of the same amount for spot welding. This accurate 
control has made possible the lowering of rejections in 
one G-E manufacturing process to one-half of one percent. 

Mr. Hutchins also discussed the welding of chrome- 
nickel steel, increased speed in making of spot-welds and 
seam welding, the importance of proper voltage supply 
and current carrying cable, and the welding of dissimilar 
metals. By regulating the pressure, current and time of 
weld, experts were finally able to weld together aluminum 
and copper in welds which were stronger than the alum- 
inum. Upon completion of the lecture, samples of the 
various types of welding were demonstrated. 


HEAT POWER TRIP 


About sixty-five students of the Mechanical and Elec- 
trical Engineering schools, went to New York under the 
direction of Professor F. O. Ellenwood for the Heat 
Power trip. Starting in the offices of the Brooklyn Edi- 
son Company, the group spent the morning inspecting 
the company’s Hudson Street Plant. Returning to the 
offices at noon, they had lunch with a group of Cornell 
men who work for the company. ‘That afternoon the 
group inspected the building and visited the research 
laboratories. In the evening most of the men visited the 
Power Show then being held at the Grand Central Pal- 
ace. 

The next morning the party was divided into two 
groups, one of which inspected the Queen Mary, while 
the other inspected the air-conditioning equipment of 
Radio City. | 

—0-- 
ATMOS-KAPPA TAU CHI BANQUET 

A joint initiation banquet by the Atmos and Kappa 
Tau Chi honorary societies was held in Willard-Straight 
Hall Terrace Room on December 11. The initiation of 
new members preceded the banquet and along with an 
address by Mr. Howard L. Davis, personnel and em- 
ployment director of Western Union-Bell Telephone Co., 
constituted the bulk of the evening’s program. Dean 
emeritus Kimball and Dean Herman Diederichs of the 
College of Engineering were present at the banquet. 

Mr. Davis’s speech was entitled “Preparing Yourself 
for Getting a Job.” It was followed by a period devoted 
to open forum to enable the audience to question the 
speaker. 

WOMEN IN SIBLEY 

Sibley Hall, the heart of the Engineering College, 
has long been the happy retreat of student engineers. 
Here we could be carefree, here we could be ourselves 


1 


t 
f 


and act as we wished, for this hall for engineers, and 
engineers alone, has seldom felt the tread of co-ed feet. 
Far from the restraint of the designing female we were 
free and happy. But alas, the end has come, this privacy 
is gone, our sanctum sanctorum has been invaded. A 
course in Industrial Organization, open to co-eds in the 
College of Architecture (and there are a few), meets 
within the confines of West Sibley. Something must be 
done! If this infringement on our right to privacy is 
permitted to continue the engineer may some day become 
a stranger within the very walls of his own college. 
Think of the future! Arise, fellow engineers, rebell! 


THE MECHANISM OF HEARING 


Dr. Frederick Bedell of the Physics Department, in 
a lecture before the Cornell members of the American 


Institute of Electrical Engineers, on “The Mechanism of 


Hearing” gave his definition of hearing as a “refined 
sense of touch.” 

All animals are able to detect sound vibrations in some 
manner, Dr. Bedell pointed out, but the mechanisms by 
which they accomplish this vary widely in construction 
and location with the different species. Crickets and 
katydids, for example, have ear drums on their thighs, 
while snakes are able to detect vibrations rising from the 
ground through their bellies. 

Dr. Bedell described briefly the nature of sound waves. 
He then proceeded to explain the process by which they 
are received by the ear, changed to nerve impulses, and 
transmitted to the brain. A comparison of the mechan- 
isms of hearing in man and animals was illustrated with 
slides which Dr. Bedell had prepared himself. 

As an interesting analogy he likened the brain cell 
to battery sub-stations with interconnecting local and 
long distance lines. An electrical train of waves was pic- 
tured as surging back and forth, their rhythm being dis- 
turbed only by sound and the sensation of emotion. 


A practical benefit which physicists have made to medi- 
cine as a result of their recent intensive study of this sub- 
ject is that, with the knowledge gained in this field, it is 
now possible to predict an epileptic seizure eighteen or 
more hours in advance. 


BOOKS PRESENTED TO COLLEGE 


The College of Engineering has just received a number 
of textbooks that were the property of Mr. Ralph C. 
Many who died in an untimely way on October 8th. 1935. 
The books were sent by his father, John L. Many of New 
Orleans, La., with the request that they be used in any 
way that would help other students in the College. 

Mr. Many was a brilliant student and it is tragic 
indeed to have a promising career closed so suddenly. 


The CorNELL ENGINEER is proud to announce 


the election of the following men to the staff: 


Business Board: 


Julian Kheel, ’39 C.E. 
Albert T. Mayle, Jr., 39, E.E. 
Thomas L. Snowdon, ’39, E.E. 


Editorial Board: 


David Benjamin, ’38, M.E. 
Aaron H. Sullivan, ’38, E.E. 
Douglas B. Blackburn, ’39, M.E. 
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WALKER L. CISLER ’22, VicE PRESIDENT 
DAVID HARMON ’31 REcoRDING SECRETARY 


CORNELL SOCIETY of ENGINEERS 


J. D. TULLER ’09, PRESIDENT 


“The objects of this Society are to promote the Welfare of the College of Engineering at Cornell University, 
its graduates and former students and to establish a closer relationship between the college and the alumni.” 


ADAM C. DAVIES, Jr. ’15, Vice PRESIDENT 
JOHN P. SYME ’26, SECRETARY AND TREASURER 


January 4, 1937 
Fellow Engineers: 

At the organization meeting of the executive commit- 
tee of the Cornell Society of Engineers, held in New York 
on November 4, the following alumni were elected to the 
executive committee as members at large: Mr. C. R. 
Vanneman, ’03, and T. S. Chadeayne, '29, representing 
the College of Civil Engineering. H. B. Reynolds, ’13, 
and R. B. Shreve, ’27, representing the Mechanical 
Engineers, and S. S. Williams and W. H. Carrier, 01, 
representing the Electrical Engineers. 

A meeting of the full executive committee is to be 
held during the second week of January, at which time 
plans are to be made for the next general meeting of the 
Society. This will probably be held the latter part of 
January or early in February, in New York City. 

Among Alumni activities none would seem to be of 
more value to the individual than that of the Cornell 
Placement Offices. Mr. Paul Reyneau, M.E. 713, is 
director of the Cornell Club Employment Service, in 
New York City. He has sent for inclusion in this column 
the following statement: 

“The prediction that a shortage of engineers was im- 
minent, made many times during the last two years, 
seems to be coming true. There already appears to be 
a great demand for men trained in certain specific en- 
gineering fields, and such men are very difficult to find. 
Employers, having been able to obtain the exact type of 
training they needed in the last few years, have not yet 
generally been willing to accept men who would require 
some training before they could carry out their specific 
duties in the best possible manner. As engineers get 
scarcer there will undoubtedly be less specific require- 
ments to be met by applicants. 

“Many of the large companies are finding that they 
have too few engineers in their training courses and are 
diligently trying to find satisfactory prospects. This 
means that the demand for engineers from the last two 
or three classes, particularly in mechanical and electrical 
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engineering, has been great and that most men have been 
able to secure satisfactory connections. Great improve- 
ment also has been evident in the field of civil engineer- 
ing, where many of the younger men have been able to 
secure good jobs in their chosen fields. 

“While the outlook for young engineers has greatly 
improved, it can be said fairly that the outlook for older 
men also is more favorable. ‘There seems to be a fair 
number of good jobs for engineers who have been out of 
college for five to fifteen years. Good openings for 
mature men are appearing now once in a while, which 
was not true six months ago. It seems evident that as 
business increases the demand for trained executives will 
be felt and that with the continuance of increased business 
activity the outlook for all trained men should be favor- 
able. 

“It is obvious that engineers as a class have suffered 
greatly from the depression and that time and effort will 
be required to get most of them satisfactorily employed. 
However, it seems that the present time is an excellent 
one, if business continues to improve, for all those en- 
gineers who have been forced to abandon their chosen 
careers actively to plan a campaign to secure the work 
they want to do. 

“The Cornell Club Employment Service in New York 
City under the direction of Paul O. Reyneau, ’13, and the 
University Placement Bureau in Ithaca under the direc- 
tion of Herbert H. Williams, ’25, are ready to assist all 
Cornell engineers who want to take advantage of their 
facilities, be they employers or men looking for work or 
changes of association. The office in the Cornell Club, 
at 245 Madison Avenue, confines its work to the New 
York Metropolitan District. All correspondence and all 
inquiries outside this district should go to the Ithaca 
office. The two offices cooperate in exchanging openings 
and applicants.” 

All of us are indebted to those who have gone before 
us, for what they have done to make our road smoother 
(Continued on page ninety-four) 
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CCASIONALLY a telephone wire must be run under a rug or carpet. The twisted 


wire formerly used made an unsightly ridge. 


So Western Electric—manufacturing, distributing and purchasing unit of the Bell 


System—produces a flat cord only one-eighth inch thick, seven-eighths of an inch 
wide. (Like this <<€KX2Qm.). Within this tiny space are four 
conductors of insulated wire. Under the rug or carpet this cord 


is not seen, not even felt with bare feet. 
Even to the smallest detail, the Bell System is constantly on the 
lookout for the better way to make telephone service more satis- 


factory to the customer. 


TELEPHONE SYSTEM 


College men and women 
find after 7 P. M. 
a convenient time for 
long distance calling. 
‘ Moreover, most rates are 
lowest then. 
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GREASE JOBS 

OIL CHANGE 

RICHFIELD GAS 

DELIVERY OF YOUR CAR 
ONLY RICHFIELD STATION 
NEW MECHANIC SERVICE 
°SERVICE WITH A SMILE 


AH at HARRY GORDON’S 


TWO SERVICE STATIONS 


COLLEGETOWN—DIAL 2611 
Corner Dryden, Ithaca, Maple 


DOWNTOWN—DIAL 2008 
Fulton and West Buffalo Streets 


Sales and Service 


Sor Engineers 


Of coure we can furnish everything on 
the requirement list for engineers and 
that’s natural for we print the list under the 
supervision of the Engineering Depart- 
ment. 


But that’s not all, for we can furnish 
equipment for the engineer in the field as 
well and our stock abounds with those 
handy inexpensive items which make the 
work so much easier. 


And if your slide rule or your drawing 
instruments need repairs, we can supply 
service as well as sales. 


THE CORNELL CO-OP 
Opposite Willard Straight 
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INCANDESCENT NOT SODIUM VAPOR 


The December issue of the ENGINEER carried the 
two pictures which are reproduced here to illustrate an 
article on sodium vapor lighting for highways. This was 

an error on our part, 
for actually these are 
not sodium vapor 
lights but incandes- 
cent lamps used in a 
safety-lighting dem- 
Onstration on a one- 
mile stretch of U. S. 
Route 422 near 
Cleveland, Ohio. The 
demonstration embod- 
ies the results of re- 
searches conducted on 
the General Electric 
Company’s Model 
Highway at Nela 
Park, Cleveland. The 
lighting equipment 
consists of forty ex- 
perimental reflectors 
of a basically new de- 
sign, fabricated from 
Alzak alumninum, equipped with 4000 lumen incandes- 
cent lamps and mounted 25 feet high, 125 feet apart, and 
extending five feet out over the pavement. 

Three outstanding features of this system which ac- 
count for the great gain in visibility and safety are: 

1) The proportion of light reaching the pavement 
and shoulders is more than doubled as compared with 
former equipments. 

2) Glare is suppressed by completely shielding the 
light sources to approximately 10 degrees below the hori- 
zontal, largely obvi- 
ating the interference 
with seeing, which in 
former systems has 
wasted as much as 
one-half of the illum- 
ination. 

3) The road 
surface presents an al- 
together higher order 
of uniformity of 
brightness, free from 
areas of low visibility. 

In short, with this 
system the driver sees 
quickly and surely, 
headlights are much 
less glaring, night 
driving becomes a 
comfort, and walking 
on the highways be- 
comes much safer. 
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New York 
Life Insurance Company 


OFFERS 


The Maximum Protection 


AT 


The Minimum Cost 


C. H. WEBSTER - - - Agent 


White Park Place, Cayuga Heights 
Ithaca, New York 


9278 


CAMBRIDGE 
POT GALVANOMETER 


@ This galvanometer is 
an inexpensive instru- 
ment with the sensitiv- 
ity of a reflecting gal- 
vanometer and the 
ruggedness of a milli- 
ammeter. It requires | 
no levelling or clamp- | 
ing and is accordingly 
well adapted for gen- 
eral laboratory use. 


It is fitted with both 
a pointer and a reflect- ie 
ing mirror suitable for 
“null” point indica- 
tions as well as for use 
with a lamp and scale. It is only one of many Cambridge 
Galvanometers. 


OTHER CAMBRIDGE PRODUCTS 


Moisture Indi andR d Physical Testing Instruments 
Surface Pyrometers Laboratory Insts. for A.C. & D.C. 
Galvanometers Engineering Instruments 
Gas Analysis Equipment Physiological Instruments 
and other Mechanical and Electrical Instruments 


CAMBRIDGE 


3732 Grand Central Terminal, New York City 
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“he Norton Printing Co. 


“Where Service Is A Habit 
317 E. State Street 


HIGHWAY, RAILROAD, FORESTRY 


and precise work in the shop. 


TAPES RULES TOOLS 


For All General Measuring Requirements 


5 


Send for Catalog 
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Heggie’s 
for gifts 


When you need a gift, be it for the girl 
friend, for Mother, Dad, or a wedding 
gift—we are ready to help you. 


Smart jewelry, sterling silver, Kensington, 
Wendell August and McClelland Bar- 
clay lines. 


R. A. Heggie & Bro., Co. 


Jewelers 


Phone 2277 136 E. State St. 


Uz 


100% LAVA 


All the refractories for a crucible furnace 


CRUCIBLES RING LININGS 
FURNACE COVERS 
BASE BLOCKS PATCHING CEMENTS 


The entire list of crucible furnace requirements, 
efficiently co-ordinated. 


Ask any one of the increasing number of “100% 
Lava” users for his experience, and you too will 
be interested in “100% Lava.” 


Lava Crucible Company 


of Pittsburgh 
PITTSBURGH, PA. 


President's Column 


(Continued from page ninety) 
and easier. In this connection it is perhaps appropriate 
here to give recognition to the voluntary and unselfish 
work done by those Cornell engineers who started and 
carried on the work of placement for Cornell engineers. 
The first one that we know of was Clyde Potts, 01. He 
started about 1908, representing the Cornell Society of 
Civil Engineers, and confined his efforts to helping civil 
engineers. Later when the three colleges were joined 
under one head about 1920, C. S. Rindsfoos, ’06, repre- 
senting the Cornell engineers, undertook placement work 
for all Cornell engineers. Mr. C. R. Harding, ’10, 
took up this work about 1922 and carried on about two 
years. He was followed by C. M. Chuckrow, ’11, who 
carried on until 1928; H. E. Irish, 16, succeeded Mr. 
Chuckrow and continued until the establishment of the 
Cornell Club Employment Service in 1932. 

The Cornell Club Employment Service came into 
being as the result of the efforts of Jansen Noyes, ‘10, who 
was at that time President of the Cornell Club in New 
York. Soon after the establishment of the Cornell Club 
Employment Service, the University itself established 
a placement bureau in Ithaca to handle placement work 
for all Cornellians. This was undertaken as a result of 
the success of the Engineers prior to the establishing of the 
Cornell Club Employment Office. The Alumni owe a 
debt of gratitude to Messrs. Potts, Rindsfoos, Harding, 
Chuckrow, and Irish for the generous work done by them 
in the early days of Cornell Placement work. 

In conclusion the writer urges Cornell men to use the 
services of the two Employment offices, whether the ob- 
ject be the securing of additional personnel or securing 
employment. If you are an employer try to fill your re- 
quirements from Cornell Alumni. You will find excell- 
ent material among the recent graduates if your experi- 
ence corresponds to that of this writer, and those he has 
talked with. As for the older men, most employers 
of engineers know the position that is generally accorded 
Cornell engineers. It is seldom indeed that one hears 
anything but favorable comment in this connection. 

Sincerely your, 
J. D. 
President 
—o— 

"11 CE—A. Manuel Fox, director of research of the 
United States Tariff Commission, gave an address at 
Princeton University April 18 on “The Reciprocal Trade 
Agreements Program.” He attended the Princeton-Har- 
vard-Yale conference on Government and Economic Sta- 
bility at Princeton May 8 and 9. His address is % United 
States Tariff Commission, Washington, D. C. 

"11 CE—Nathan R. Finkelstein writes to the New 
York Times, March 25, protesting the new corporation 
tax schedule. 
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Alumni Notes 


11 AB, 713 ME—Ralph E. Pierce is an engineer for 
the American Telephone and Telegraph Company, 195 
Broadway, New York City. On April 23 he spoke to the 
Signal Corps Reserve Officers organization of the Wash- 
ington, D. C., area on “A Nation-wide Teletypewriter 
Exchange System.” 

"11 ME—Hugh M. Platt married Mary C. Walsh, 
of New York City, last June. They have moved to 
Batavia, where he is Secretary and Treasurer of the Ba- 
tavia Times Publishing Company. His address is 401 
East Main Street. 

’20, ’21 ME—A son, Douglas Ellis, was born April 
17 to William D. Ellis, III, and Mrs. Ellis, 14 Chatham 
Road, Atlanta, Ga. Ellis is President of Southern Mills, 
Inc., 585 Wells Street, S. W., Atlanta. 

21 AB; ’15 ME; ’15 MA—The husband of the 
former Helen Stankiewicz ’21, Stephen J. Zand, is re- 
search engineer and acoustical expert for the Sperry Gyro- 
scope Company in which Edward G. Sperry °15 and 
Elmer A. Sperry, Jr., ’15 are officials. Zand has just re- 
turned from six-months in Europe, where he applied 
American sound-proofing methods to eight types of com- 
mercial airplanes for Air France. 


29 ME—Robert M. Smith married Catharine T. 
Deyo of Poughkeepsie on April 25. Mrs. Smith is a 
graduate of Vassar and Katherine Gibbs School. Smith 
is employed by the Rutherford Press in New York City. 
They will live at 291 Montross Avenue, Rutherford, New 
Jersey. 


’31 CE—Edwin A. Courtney was married on May 
16 to Miss Esnie Eleanor Patterson, daughter of Mr. 
and Mrs. A. Balfour Patterson of Houston, Texas. 


32 CE—Richard O. Furlow was married to Miss 
Eleanor Long of Superior, Nebraska, on June 7, 1936. 


34 CE—Harold C. Wafler married Geraldine M. 
Bell, in Ithaca, April 4. Mrs. Wafler is a graduate of 
Syracuse General Hospital in 1934. Wafler is an en- 
gineer with the Resettlement Administration. They live 
at 511 East Buffalo Street, Ithaca. 


35 ME—Jean F. Mitchell is a sales engineer 
with Ingersoll-Rand, 11 Broadway, New York City, 
in the Cameron pump division. He lives with Hugh 
Mason, ’35, who works for the same company in the 
condenser department. 

°35 A. E.—H. De La Toue Bueno is an apprentice 
engineer with the Pan American Airways. His address 
is 706 S. E. Elizabeth St., Brownville, Texas. 

35 A.E.—G. P. Torrence, Jr., is serving an appren- 
ticeship at the Link Belt Co., of Chicago. He may be 
reached at 1315 Davis St., Evanston, III. 
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OKONITE INSULATION 


OKONITE insulation with an unsurpassed record — 
since 1878 is still generally recognized as the 


_acme of perfection for rubber insulations and as" 
“the best product possible” of its type. | 


The Okonite Company and its affiliates, how- 
ever, have constantly kept step with the ad-— 


_ vances of the electric art. 


Whether the wire or cable is large « or wail 
single or multiple conductor, high or low volt- — 
age, whether finished with a rubber or a syn- 
thetic compound jacket, braid, lead sheath or 
armor of any type, Okonite can make it. | 


In all cases, whether the correct solution calle 
for rubber, impregnated paper, varnished cam- 


_bric, asbestos, glass or the newer synthetic 


compounds, the policy still is and will continue 
to be the best product possible. 


OKONITE COMPANY 


INSULATED WIRE WORKS DIVISION 


THE OKONITE-CALLENDER CABLE COMPANY, INC. 


EXECUTIVE OFFICE: FACTORIES: 
PASSAIC Passaic, N. J. - Paterson, N. J. 
New Jersey Wilkes-Barre, Pa. 


| For your Junior “Week party 


Scotch 


Champagne 


Unsurpassed quality — lowest prices 
AT THE 


Ithaca Liquor & Wine Co. 


134 W. State St. 


Where the Best Costs Less | 


Just down past the State 
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Another NEW 
Electrically Controlled 


BROWN & SHARPE 
PRODUCTION MILLING MACHINE 


¢ Ask for descriptive circular of the New No. 10 Plain 
Milling Machine for rapid manufacture of small parts. 
Brown & Sharpe Mfg. Co., Providence, R. I. [|BS 
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Catalog of Complete Line on Request 


We make the plates for the 
Cornell Engineer 


and enjoy doing it. 


We would enjoy working for you too. 


Who knows, perhaps we are. 


A metropolitan engraving service 


is at your command. 


Ithaca Engraving Company 


Seneca and Tioga 


Stress & Strain 


He: “Guess that my pen will have to go on itching.” 
She: 
He: “I’m out of scratch paper.” 
* 
Sign on an art student’s door: “If I am studying when 
you enter, wake me up. ” 


* * 
Professor: “Do the quick thinkers become leaders?” 
Freshman: “Well, he who hesitates is bossed. 
* * * 
Professor: ‘““You missed my class yesterday didn’t 
you?” 
Senior: “‘Not in the least sir, not in the least.” 
* * 
“Multiply 2z by e.” 
“Aw, that’s too easy.” 
* * 
Upon being told that a man was tempted to kiss her 


every time he looked at her, the young thing indignantly 
said, “Now, look here, young fellow.” 


* * * 


Tongue twister: A skunk sat on a stump. The skunk 
thunk the stump stunk and the stump thunk the skunk 
stunk. 


* * * 


Davenport Chess—She moves into his arms and then 
neither moves for several hours. 


* * * 


Living in Ithaca, it is hard to refrain from telling the 
one on the poor farmer who always had trouble in the 
winter with the radiator of his car freezing up. Finally, 
after observing the properties of Cayuga lake water for 
about twenty winters, he solved the problem by putting 
some of it in the radiator. Can you imagine his surprise 
during the next cold snap? 


* * 


Sign in a boiler room: “Have faith in the Lord, but 
keep a full glass of water.” 


* * 


A man looking at some neckties tossed one or two aside 
rather contemptuously. Lingering after having made 
his purchase, he noticed that the clerk put those he had 
so positively rejected into a separate box. 


“What becomes of them,” he inquired ? 


“We save them for the women who come in here to 
buy ties for men,” was the reply. 
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When a Better Gasoline Is 


ETHYL 
Will Be Able To Make It 
Even Better 


(TRADE MARK) 
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LIGHTNING STRIKES TWICE 


IGHTNING may strike not only twice but a 
dozen times in the same place over the same 
path within one second’s time. This is one of the 
unusual facts that Karl B. McEachron, Research 
Engineer of General Electric’s High-voltage Labor- 
atory, has found out about lightning. 


Even more unusual is the new theory that the 
brilliant lightning flash one observes during a storm 
is not a bolt from the sky, but a union of a cloud 
streamer with a similar one from the earth. The 
action of the air currents and of the falling drops 
of water separates the charges in the cloud. When 
the voltage in the cloud reaches a certain value, 
a streamer starts toward the earth, traveling in 
jumps at about one-tenth the speed of light. When 
this streamer is a few hundred feet away, streamers 
from four to eight feet long begin to form on the 
surface of the earth. When the streamer from the 
clouds unites with one from the earth, the flash of 
lightning occurs. The ponent generated during the 
passage of current makes the thunder. 


General Electric conducts research in lightning so 
that its engineers can design transmission lines and 
protective equipment which will insure better con- 
tinuity of service. 


LECTRIC 


\ 


UNIVERSITY CLUB 


AVE PACKARDof Stanford and Otto Schwartz 


of Columbia rene against each other in the 
Rose Bowl game of 1934, but now they are working 


GENERAL ELECTRIC 


side by side in the Schenectady Works of the Gen- 
eral Electric Company. This seems unusual until 
it is pointed out that in the General Electric organi- 
zation is one of the largest and most cosmopolitan 
university clubs in the world. Approximately 4500 
college graduates, representing 237 American univer- 
sities, colleges, and technical schools, are employed 
by the Company. In addition, there are 198 gradu- 


ates from universities in 22 foreign countries. 


Ten educational institutions have contributed more 
than 100 graduates each to the General Electric 
family. They are: Cornell, Iowa State, M.I.T., 
Penn. State, Pratt Institute, Purdue, Union Col- 
lege, U. of Colorado, U. of Michigan, and Yale. 
Fifteen other schools have provided more than 50 
graduates each. They are: Case School, Georgia 
Tech., Kansas State, U. of Maine, U. of Minnesota, 
Ohio State, R.P.I., Syracuse, U. of California, U. of 
Illinois, U. of Kansas, U. of Nebraska, U. of Wis- 
consin, V.P.I., and Worcester Polytechnic. 


DETECTING LIES 


APA WASHINGTON needed no lie detector; 

George told the truth. But as a check on less 
truthful persons, Northwestern University’s crime- 
detection laboratory has developed a lie detector. 
It makes simultaneous measurements of respiration, 
blood pressure, and perspiration. Emotional dis- 
turbances are reflected in these body functions. And 
since extremely sensitive recording instruments are 
needed to record changes in perspiration, the delicate 
photoelectric recorder developed by General Elec- 
tric engineers is put to work. 


For many years General Electric has made instru- 
ments for exacting applications. This same photo- 
electric recorder is used to obtain a continuous record 
of temperature in a wire-enameling oven. Electric 
gauging of ball-bearing diameters, of wire diameters, 
and of strip thickness is accomplished in rolling mills. 
These operations and hundreds of others are recorded 
by this instrument, and with a power consumption 
of only one thousandth of a microwatt. 
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